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MUNICIPAL HYGIENE-PART I. 
BY C. 0. BATES. 
Allow me to say, by way of introduction, that it is pro-
posed to make this the first of a series of papers on this 
subject, and for this reason its treatment, at this time, is 
from a general standpoint rather than a specific. 
In His plan of creation God gave to man the gift of 
health, and endowed him with faculties and surrounded 
him with agencies for its protection and preservation. 
Giving man this jewel and the means of guarding it, He 
laid down irrevocable laws for the punishment of the 
abuser i)f the privilege. 'fhus it is that misery, failure and 
unhappines are the wages of health laws transgressed; and 
joy, success and happi'ness the reward of him who obeys 
such laws. 
"Health, wealth and pursuit of happiness," constitute 
the sum total of earthly ambitions. In the light of divine 
law and that of man, health stands paramount, for with-
out it the latter condition can not exist, and the second 
wAre mere dross. Science, art, literature, the crafts and 
every bent of human endeavor and achievement contribute 
in some form or manner to the uplifting of the race, which 
has for its basic foundation -health. 
In recognition of this fact and by way of proof it is 
demonsl;rated that as the race becomes more and more 
enlightened, in just that proportion does the agitation and 
the effort to attain health increase. Witness it in sanitary 
legislation, hygienic methods, formation of "health clubs" 
and the universal conviction that an erect form, alert step 
and clean, bright eye are treasures worth more than the 
fabled wealth of Crresus. 
(75) 
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Such digression is in. nowise foreign to the topic which 
I will briefly treat in this paper. To the contrary it is in-
separably related to it, with defining line-if existing-
dimly drawn. Thus it is clearly evident that hygienic 
measures must be encouraged and furthered if best results 
obtain. And from a health standpoint results are impossible 
without a warfare against disease. 
Japan has achieved wonderful success in her war with 
Russia. She made a systematic study of the situation 
before she began war, and knew how to make a specific 
application of her knowledge in the hour of testing. It is 
not to the wonderful success, nor the systematic study, nor 
the specific application, depicted in our daily papers and 
magazines to which we wish to call attention, but it is to 
the successful warfare against disease. The small number of 
fatalities among their wounded soldiers is as great a sur-
prise as the skillful and deadly effect of their firearms. It 
is said that the Jap behind the microscope is destined to 
become as famous as the Jap behind the gun. 
The etiology of traumatic diseases had its origin in 
Koch's laboratory a few years ago, :.tnd has had its most 
extended and successful application in the Japanese army 
during the past twelve months. Japan's success in arms is 
for the country's immediate welfare as a nation; but her 
success in combating bacteria is for the welfare of all civ-
ilized nations for all future time. · One of the immediate 
effects will be to enlarge and intensify the interest in 
municipal hygiene. 
Social philosophers have for many years deplored the 
fact that there was a decided tendency for a drift of popu-
lation from the country to the city. France deplored the 
idea because of the damage to the rural districts. Eng-
land deplored the idea because of the evil and unmanagea-
ble effect upon the city. For one reason, America deplores 
the idea on account of the unhealthy condition of the city 
life. 
Statistics, however, have shown that the number of 
deaths from infected water have been about twice as great 
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in the rural districts, where no attention was given to the 
examination and purification of the water, as in the city, 
where municipal hygiene has been given a fair considera-
tion. All the larger cities and most of the smaller ones 
have provided themselves with municipal laboratories in 
which~chemical and bacteriological examinations are con-
stantly being made. It stands to reason that in the city 
with one{source of water supply, it would be much easier 
to examine and purify the water than to examine as many 
sources'of water as there are families scattered over a large 
territory. It is the duty of the city to take advantage of 
its hygienic opportunities, because it is not true that the 
death rate is necessarily higher in the city than in the 
country. 
A comparatively few deaths in one place attract a great 
deal more attention than many deaths scattered over a 
large territory. The six hundred people killed at the burn-
ing of the Iroquois made a profound impression on our 
country and the result has been the enactment and en-
forcement of laws to prevent its recurrence. While the 
one hundred thousand people that die annually from the 
effects of tubercle bacteria scarcely receive a passing notice. 
Perhaps no other idea has so influenced and moulded our 
modern civilization as the scientific knowledge of the 
infinitesimal little plants known as bacteria. In the phys-
ical world we have to do with three forces. First, forces 
between masses, or gravitation; second, forces between 
molecules, or cohesion and adhesion; third, forces between 
atoms, or chemical affinity. Upon first thought it might 
be supposed that the greatest of these forces is gravity, but 
a little reflection will soon convince one that it is the weak-
est. Suspend a pencil between the fingers. The force of 
gravity is unconsciously overcome. To overcome the force 
of cohesion, it will take considerable effort, but it may be 
fairly well done by breaking the pencil in two. To over-
come the chemical force that exists between the atoms of 
the pencil no known mechanical force is great enough. A 
thousand tons might be thrown against it and crush it to 
3
Bates: Municipal Hygiene - Part I
Published by UNI ScholarWorks, 1904
78 IOWA ACADEMY OF SCIENCES. 
powder, but it would not overcome the force with which 
the atoms of hydrogen, oxygen and carbon are held to-
gether. No hydrogen or oxygen gas would arise from such 
a stroke simply because the force existing between the 
atoms, known as chemical force, is so much greater. 
It is by means of this, the greatest known physical force, 
that the little plants make themselves felt. These silent 
forces are the great forces of the world. Noise is usually 
the evidence of weakness. Could we but get a rational 
view of the objects of the microscopical order of magnitude 
we would indeed see a battle royal in the building up and 
tearing down of tissues. The sharp contest for holding 
strategic and vital points, the surprising enfilading move-
ments, and the great evolutions of unnumbered millions 
make a spectacle more wonderful that the taking of Port 
Arthur, the battle of Sedan or that of Gettysburg. 
Two hundred years ago it was a common belief that 
certain diseases should be allowed to take their course 
because it was interfering with the work of Providence to 
endeavor to prevent them. Smallpox was as universal 
then as measles and mumps are now. It was expected 
that everybody would have the smallpox, and if he survived 
it was evidence that his time to die had not come. There 
was a time when the average mind reasoned as follows; 
"Whatever is universal is right. Certain diseases are 
universal, therefore, it is right that they should be." 
This is not the philosophy of the twentieth century. 
While the cµre of disease has its origin in the remotest 
antiquity, the prevention of disease is a modern idea. It 
is not likely that the plagues of the middle ages will ever 
sweep over our.civilization. The art of prevention has too 
strong a hold on public opinion. 
Thirty years ago the source and cause of typhoid fever 
was shrouded in the deepest mystery. Today this specific 
germ is well known, its characteristics well understood. 
The rapid progress in prevention of diseases is paralleled 
with our growing knowledge of bacteria. 
4
Proceedings of the Iowa Academy of Science, Vol. 12 [1904], No. 1, Art. 17
https://scholarworks.uni.edu/pias/vol12/iss1/17
IOWA ACADEMY OF SCIENCES. 79 
Fellow members of the Iowa Academy of Sciences, it is 
to you, individually and collectively, I make an appeal for 
help and guidance in furthering such cause. 
There is need of a greater and more general awakening 
in this matter, there is dire need of legislation upon it, 
more than all, there is need of a rigid enforcement of such 
la,ws when they are enacted. If but a small fractional 
part of the energy which has been wasted in wrangling 
over religious creeds and doctrines had been devoted to 
the real study of the divine laws of nature and a rational 
explanation of these phenomena as they actually exist, 
our state of civilization would certainly have been lifted 
to a higher plane. In municipal hygiene there are three 
points that demand special consideration; pure water, 
pure air and pure food. And the greatest of these is pure 
water. 
It is a remarkable fact that men and women are just 
beginning to awaken to a hygienic consideration of the 
water question as a solution of the health problem. This 
awakening, tardy though it be, has given impetus to a 
movement toward public hygiene which promises to result 
in a universal demand that hygienic ordinances be adopted 
by municipalities throughout the length and breadth of 
the land. Where ten years ago a casual glance would have 
sufficed the public of today reads with deep interest the 
report of the condition of the city water. 
'rhis warfare against disease is a matter of vital impor-
tance, in that it throws a safeguard about home, community 
and commonwealth. 
The time is not far distant when the public in every 
hamlet, town and city will demand that its hygienic opera-
tions be placed under municipal control. Such a course 
is even now advocated by students, who have spent years 
. of research for methods to meet and solve a problem that 
is attaining startling proportions. 
The problem as presented in Cedar Rapids obtains largely 
in the water supply, not so much at present with refer-
ence to the municipal plant as to neglected wells, to which 
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is frequently traced the source of contagion. This latter 
declaration appli~s directly to rural districts, where milk 
cans washed with polluted well }Vater take on germs of 
disease, which are conveyed to the city in the milk. The 
fact that the city water is no conveyor of disease is due to 
careful watching, filtration and thorough and frequent 
cleansing of the filter beds. Through such methods 
epidemics may be averted. 
The Cedar river, which flows through the city, has 
volume and velocity sufficient to keep it comparatively 
pure and to prevent the formation of stagnant pools. In 
fact, the Cedar river is noted for an absence of stagnation. 
The water, soft in quality, is free from excesses of lime 
and magnesia. 
Our artesian water is furnished by three wells, each 
about 1,500 feet deep. Water from this source is hard 
being heavily charged with bi-carbonate of lime and 
bi-carbonate of magnesia. 
Ordinarily about one-fifth of our city water is artesian 
water, the remaining four-fifths being purified river 
water. 
The artesian water is of &uch a character as to react 
chemically on the river water when a small amount of 
coagulant is used to give a remarkably clear and sparkling 
product. 
Cedar Rapids is exceptionally fortunate in possessing 
such a unique combination of hygienic and economic 
agencies. 
The filtration plant consists of twelve tanks, each four-
teen feet in diameter, with a capacity of 3,000,000 gallons 
per day. Each tank is thoroughly cleansed twice each 
twenty-four hours by reversing the current of 'filtered 
water back through the sand and floating the solid matter 
off into the sewers, and. also forcing steam through the 
sand to complete cleansing and to sterilize. When mixed, 
the water is forced to the top of the tanks, which contain 
a layer of sand four feet in depth, and by gravity the water 
filters through the sand, leaving the precipitated alumi-
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num saturated with the turbid matter and bacteria. The 
water collects in a large reservoir beneath, which supplies 
the city, 2,000,000 gallons being required daily. 
Nature's plan of water purification consists of: 
Mixing waters, 
Filtration and sedimentation, 
Action of bacteria upon impurities, 
Sunshine and air. 
With the exception of sedimentation these processes are 
in vogue at the local plant as explained above. All correct 
methods of water purification are imitative of nature, 
Through the action of water bacteria upon impurities 
many forms of pollution are removed. 
During the first half of this month (April) the water 
has been in good condition, the gas forming bacteria exist-
ing in very small numbers, frequently not at all. 
Bacteria coli communis were not found in the water 
during the time mentioned. In the latter part of Febru-
ary and in March gas forming bacteria were very 
numerous, among them being found the coli communis. 
The water bacteria average about four hundred to the 
cubic centimeter. 
The following is the results of my analyses from Sep-
tember to April, inclusive. The bacteriological work did 
not begin until March. The average of each month is 
given, and the chemical ingredients are calculated to parts 
per million. Nitrogen only in nitrogen compounds is 
given. 
6 ti ~ ~ s s .,!. ,; ;!:l 00 .!! s ai .; 0 ~ " Months. " ~ " "' ... ... < +' ·.: ~ .,.; " 3 -"'. 'Cl,; b ... .9 ..... 
"" " ""~ .,.~ I !;:': -" .!'.!'Cl 
" 
... " 
-" z .<:I 0 0+'~ r.. < z 0 E-< I> r.. 
I 
September .............. ..... .04 
.131.50 .00 4.5 268 57 211 October ..... .......... ..... .04 .16 .52 .00 4.5 349 62 287 
November .............. ..... .03 .09 .31 .00 4.4 64 250 
December .............. ..... .07 .09 . 62 Trace . 4.6 313 64 249 
January ................ ..... .20 .08 .80 Strong. 5.25 346 70 276 
February ............... .48 .05 ,25 Strong . 6.25 313 48 275 
March ...... ........... 500 .50 20 .60 Strong. 5.20 270 47 223 
April ...... .... . .. .. . . . 410 .26 . 20 .32 Trace . 6.16 322 49 273 
6 
7
Bates: Municipal Hygiene - Part I
Published by UNI ScholarWorks, 1904
82 IOWA ACADEMY OF SCIENCES. 
The city of Cedar Rapids began by using river water 
unfiltered. An agitation against its quality resulted in the 
sinking of artesian wells, which for five years constituted 
the main source of our water supply. The water being 
hard, deposited lime incrustations which rendered it 
unsatisfactory for industrial purposes. For the past ten 
years we have used a . mixed water, as above described, 
which has proven potable and is used in boilers with satis-
factory results. 
The amount of artesian water being used in our mains 
varies, depending upon the season of the year and the con-
dition of the water in the river. 
River water, being a variable quantity, holds at intervals 
considerable suspended matter, and as a result becomes 
turbid. At other times the water is clear, but such is not 
a test of its purity. 
The first step in municipal hygiene is the purification of 
water. Every man, be he drone or toiler, is entitled by 
Divine right to all the pure water he may require. The 
Scriptures teach us that by the sweat of his brow man 
shall earn his bread, but they abound in metaphors indi-
cating the purity and freedom of this gift. "Ho, every 
one that thirsteth, come ye to the waters." " vVhosoever 
will, let him take of the water of life freely." 
But advancing civilization has in its haste rendered it 
impure. Every wrong should be righted, every evil cleared 
away, so must man render pure again this blessing be-
stowed upon him. 
The lax methods of present day civilization are plainly 
seen in delayed action, pointing towards sanitary Jegisla-
tion. 
Streams reeking with tilth and pollution-the sewage of 
communities upon its banks-are sad commentaries upon 
our boasted civilization, and are also existing proofs of an 
almost criminal delay in securing preventive legislation. 
To remedy this evil before epidemics become more 
numerous and intense, some relief must be extended by 
our lawmakers. 
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Cities at some points become nothing more or less than 
repositories for sewage of cities further up the river. In 
the adoption of some method to dispose of the sewage, 
other than utilization of the stream, will be found the solu-
tion of the problem. Cremation has advantages offered 
by no other sanitary system. The chemical changes 
resulting from it remove all danger of infection. All 
matter is changed to harmless gases or a pure, clean mineral 
residue. There is no possible chance for disease germs to 
multiply, as nothing upon which they can subsist remains. 
While the movement may be slow, public sentiment is 
surely leaning toward cremation, not only for the safe 
disposal of certain excreta, but also as the correct and 
scientific disposition to be made of our bodies. And why 
should it not~ The time is not far distant when the 
system will be in universal use. 
From a heaJth standpoint no more forceful argument in 
favor of it can be advanced than its absolute annihilation 
of poisons. On the other hand, exactly opposite conditions 
are present in interment. The remains, in process of dis-
solution, offers a field for germs to multiply in the soil, and 
not infrequently the air and water are impregnated with 
poisonous matter. Society is overcoming its prejudice to 
the system of cremation. This is attributed to the fact 
that the custom and tradition are being modified by the 
advance of science. The entirA trend of scientific research 
on bacteriological lines during the past twenty years has 
been a combat with germs. And as research progresses, so 
does the sentiment in favor of cremation grow. Germs 
are effectively destroyed by heat. No more telling argu-
ment can be presented for cremation. 
So far as the disposaJ of our sewage is concerned, the 
septic tanks that are in use in many places are perhaps the 
best that can be done at present. More will be said of this 
at some other time. 
If it were not for the purifying agencies of nature, it 
seems that the human race would have become almost ex-
tinct on account of carelessness in regard to sanitary regu-
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lations. Especially was this true in the middle ages in the 
large cities. During the time of Queen Elizabeth, Paris 
and London have been described by historians as follows: 
"The old Greek and Roman religion of external cleanliness 
was turned into a sin. The outward and visible sign of 
sanctity now was to be unclean. No one was clean, but 
the devout Christian was unutterably foul. The tone of 
the middle ages in the matter of dirt was a form of mental 
disease. Cooped up in castles and walled cities, with 
narrow courts and sunless alleys, they would pass day and 
night in the same clothes, within the same airless, gloomy, 
windowless and pestiferous chambers; they would go to 
bed without night clothes, and sleep under uncleansed 
sheepskins and frieze rugs; they would w~ar the same 
leather, fur and woolen garments for a lifetime, and even 
for successive generations; they ate their meals without 
forks, and covered up the orts with rushes; they flung their 
refuse out of the window into the street or piled it up in 
the back yard; the streets were narrow, unpaved, crooked 
lanes through which, under the very palace turrets, men 
and beasts tramped knee-deep in noisome mire. This was 
at intervals varied with fetid rivulets and open cesspools; 
every church was crammed with rotting corpses and 
surrounded with graveyards, sodden with cadaveric liquids, 
and strewn with disinterred bones. Round these charnel 
houses and pestiferous churches were piled old decaying 
wooden houses, their sole air being these deadly exhala-
tions, and their sole water supply being these polluted 
streams or wells dug in this reeking soil. Even in the 
palaces and castles of the rich the sa1ne bestial habits pre-
vailed. Prisoners rotted in noisome dungeons under the 
banqueting ball; corpses were buried under the floor of the 
private chapel; scores of soldiers and attendants slept in 
gangs for months together in the same hall or guardroom 
where they ate and drank, played and fought." 
This is a dark picture, but no doubt a faithful descrip-
tion of the sanitary conditions of that age. 
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Shall future ages look back on us with the same feeling 
that we look back on the past~ 
Let the beginning of the twentieth century mark the 
beginning of a new era in sanitary regulations. 
Let us encourage every organization that has for its 
object the fostering of such regulations, anti-tuberculosis 
societies, health clubs, etc., and as a matter that may more 
directly concern us, demand more scientific investigations 
on the part of our commonwealth. We have a geological 
survey in all sections of our state; let us, as members of 
the Academy of Sciences, call for a bacteriological, biol-
ogical and chemical survey of the various water basins, so 
that we may know what to expect and how to combat the 
deleterious agencies in the water. 
It is absolutely necessary to take all these matters into 
consideration, the past with its woes, the present with its 
glaring needs, before wecan_take an intelligent, optimistic 
view of the future. 
Before closing, I desire to emphasize the need of pro-
gressive sentiment demanding that boards of health exer-
cise their prerogatives and that in fulfillment of duty they 
will be given the moral support of all citizens. The public 
health is in the hands of its especially appointed boards, 
and it is a sacred duty of such officials to exhaust every 
resource at their command to fulfill the trust reposed in 
them. Germs of typhoid in wells, diphtheria in the air, 
cholera and tuberculosis in food, demand earnest, vigorous, 
progressive, intelligent work on the part of the board of 
health. In their hands is the power to avert the slaughter 
of the innoGents. 
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